: Effect of lack of size-dependent LJ parameters between particles of different sizes on the dimerization: 1-bead and pyrene cases. (a) PMF of dimerization for single beads-two C5 beads (red), two SC5 beads (green), and two TC5 beads (blue)-in water. (b) PMF of dimerization for pyrene in chloroform. In the Martini CG model (green curve), pyrene is described by 7 SC5 beads (see inset), while the GROMOS (53A6) model (blue curve)-retrieved from the ATB server S1 -is used for the atomistic case. switch to a more hydrophilic particle type whenever the number of carbon atoms is reduced.
S2
For example, butane is described by a C1 particle, while propane is described by a more hydrophilic C2 bead. S2 Taking this into account, the obtained trends represented by the solid lines in Figure 2c (main text) shift to the ones depicted by the pair of dashed lines (assuming an average change in ∆G HD→W for a change of one bead type of 3-3.5 kJ/mol, S2
shifts of 3 and 3.5 kJ mol -1 , 6 and 7 kJ mol -1 , and 12 and 14 kJ mol -1 have been applied to the 0.4 nm, 0.3 nm and 0.2 nm case, respectively) shown in Figure S5 . The hexadecane→water free energy of transfer (∆G HD→W ) for a molecule (e.g., octane) is plotted against the difference between the same free energy and the one for the corresponding isomer which is either cyclic or fully branched (orange circles, e.g., tetramethylbutane or dimethylcyclohexane)-see also panel (b) . The data about the removal of aliphatic carbon atoms of Figure 2a of the main text are also plotted again for comparison. Fits are shown for the various data sets. Data points for the branched/cyclic case are available in Table S2 . Table S3 : Experimental and COSMO-RS † BENZ→W logP data S4 used in Figure 3a . Figure 3b of the main text, but including also the shifts as applied in Figure S5b ), (b) repulsive (same as Figure 3c of the main text), and (c) attractive contributions. The attractive contribution was computed as the difference between the total and the repulsive ones. The repulsive component of the Lennard-Jones, which we take as an approximate estimation of the cavity cost, causes the more and more favorable partitioning to the benzene phase as the molecular size decreases. The attractive part is mostly constant and only increases in the case of the smallest bond length.
Martini Enthalpies of Vaporization. We notice other trends from Figure S8a (which is the same as Figure 4a of the main text, but with other chemical classes highlighted). First of all, we note that molecules containing atoms belonging to the third period of the periodic 
Short Bond Lengths Caused by Weak Force Constants
Bond Distributions at the Peptide Termini. Figure S9d shows the bond distributions for the elastic bonds involving the terminal amino acids of the polyleucine peptides. Due to their position within the chain, the terminal amino acids have no symmetric elastic network around them: as a consequence, the effect of weak force constants is expected to be more significant in their case. The bond distribution when no elastic network is used (black line) is broader, as the termini can adopt more stretched conformations. The difference between the elastic network (red line) and the ElNeDyn model (blue line) may be due to the different bonded parameters used in the two models. In particular, the tail at shorter bond distances which is observed in the case of ElNeDyn could partially explain the observed increased stability of polyleucine clusters in the ElNeDyn case ( Figure 5c of the main text and Figure S9c ). We are currently working on fully characterizing these nontrivial differences in bond distributions between the elastic network and ElNeDyn models, and how those impact the aggregation behavior of polyleucine. Figure S9 : Effect of weak bond force constants on the behavior of Martini systems of increasing complexity: further details. (a) Effective bond length distribution as a function of force constant for DODE. DODE is part of a 1:1 DOD:DODE mixture as described in section 3.4 of the main text. (b) Top view of the starting configuration for the nine polyleucine transmembrane α-helical peptides embedded in a POPC bilayer (section 3.4 of the main text). For clarity, only the peptides are rendered. (c) Number of clusters being present in a simulation of nine polyleucine peptides embedded in a POPC bilayer modeled without (black line) and with (red line) an elastic network using a common force constant of 500 kJ mol −1 nm −2 ; results with the ElNeDyn model (blue line), using the standard force constant of 500 kJ mol −1 nm −2 , are also shown. (d) Bond distributions of the elastic bonds involving the last backbone bead of the two terminal amino acids. Each terminal backbone bead is connected via elastic bonds to three other backbone beads. For comparison, the bond distributions between the same pairs of beads are also reported in the case of the system simulated without elastic network (black line).
